Introduction
Tinnitus is a perception of sound in the ear or head without any external sound stimulation (Tyler and Baker, 1983) . It is in fact a common symptom among patients with ear diseases (Henry et al., 2005; Nondahl et al., 2011) . Different from other type of auditory phantom perception such as auditory hallucination, tinnitus sufferers commonly report their perceived sounds as meaningless (Santos et al., 2012) . Tinnitus can be of tonal or non-tonal type and is typically described as ringing, humming, hissing, whistling or buzzing sound (Henry et al., 2005) . The exact mechanism for tinnitus generation remains controversial but generally both peripheral and central auditory systems have specific roles in tinnitus perception (Jastreboff, 1990) . Clinically, tinnitus cases are commonly managed by hearing health practitioners such as otorhinolaryngologists and audiologists.
Tinnitus perception has a strong correlation with psychological problems. That is, the severity of tinnitus was found to be strongly related to elevated anxiety and depression (Scott and Lindberg, 2000) . In line with this, 67% of individuals with tinnitus complaint described their tinnitus as mildly to extremely annoying (Zöger et al., 2006) . Compared to non-tinnitus subjects, the anxiety and depression levels were found to be higher in those with tinnitus (Krog et al., 2010) . As such, 45% of tinnitus patients with ear problems needed psychological treatments (Zöger et al., 2006) . In this regard, psychological assessments and management can be beneficial to patients with tinnitus.
Many psychological instruments have been studied among patients with tinnitus including Structured Clinical Interview for DSM-III-R, Patient Edition (SCID-P), Hospital Anxiety and Depression Scale (HADS), Comprehensive Psychopathological Rating Scale (CPRS-S-A), Trait Anger Scale (STAS-T) and State Anxiety Scale (STAI-S) (Scott and Lindberg, 2000; Zöger et al., 2006) . Clinically, these instruments are typically used by specialized mental health practitioners including psychiatrists and psychologists. To promote the use of psychological instruments among non-mental health clinicians (so that appropriate referrals can be made to psychiatrists as required), perhaps "simpler" instruments should be utilized. Depression, Anxiety and Stress Scales (DASS), for instance, can be used for this purpose.
The DASS questionnaire was originally developed with 42 items (Lovibond and Lovibond, 1995) . Its later version that is simpler and more time effective consists of only 21 items (DASS-21) (Antony et al., 1998) . Both versions of these questionnaires were found to be psychometrically robust (Lovibond and Lovibond, 1995; Antony et al., 1998) . By using DASS, three emotional subscales (depression, anxiety and stress) can be assessed at the same time (Ramli et al., 2007) . It is available in many languages including Malay (Ramli et al., 2009) . The Malay version of DASS-21 (abbreviated as BM DASS-21) has been found to be valid and reliable (Ramli et al., 2007 (Ramli et al., , 2009 ). Nevertheless, the psychometric property of BM DASS-21 has not been unveiled in patients with tinnitus. The DASS-42 questionnaire has been studied in patients with tinnitus but its reliability was not properly documented (Gomaa et al., 2014) . To determine whether the BM DASS-21 is indeed suitable to be administered among tinnitus patients, there is a need to study about its psychometric property. The present study, therefore, was performed to determine the internal and external reliability of BM DASS-21 in assessing psychological symptoms among Malay patients with tinnitus.
Methods

Participants
In this validation study, 28 eligible Malay participants (14 males and 14 females) aged between 23 and 74 years (mean of 52.9 ± 12.8 years) were enrolled. They were randomly selected among patients of three main hospitals in East Coast of Malaysia. All of them reported to have constant tinnitus as the main complaint and had sensorineural hearing loss (with averaged hearing level at 500, 1000, 2000 and 4000 Hz frequencies of not more than 60 dB HL at least in one ear). Prior to the data collection, an ethical approval was obtained from the institutional ethics committee which is in accordance with the 1975 Declaration of Helsinki and its later amendments.
Study Procedure
The data collection took place in the audiology clinic within the respective hospitals. The demographic data of subjects were collected from the history taking during the initial visit. The information gathered including age, gender, occupation, duration of tinnitus, side of tinnitus, type of tinnitus, possible causes of tinnitus and information about decreased sound tolerance.
Prior to BM DASS-21 administration, all subjects underwent routine audiological assessments (otoscopy, tympanometry and pure tone audiometry) and tinnitus loudness matching procedure in a dedicated sound proof room. These assessments were performed according to the standard procedures using a clinical audiometer with TDH-39 headphone (Vernon and Meikle, 1988) . The loudness of tinnitus for each subject was computed in decibels sensation level (dB SL).
The participants were then asked to fill in the BM DASS-21. The permission from the original author was granted before the commencement of this study. All subjects were required to report their psychological status over the past two weeks from 0 ("did not apply to me at all over the last two weeks") to To determine the test-retest (external) reliability of the BM DASS-21, it was administered again to all participants after the time interval of 2 weeks. During this period, no treatment was given to the participants (nevertheless, upon completion of the study, an appropriate clinical treatment was given to all participants as required).
Data analysis
Descriptive analyses were used to describe the demographic information of subjects. Cronbach's alpha was measured to determine the internal consistency of BM DASS-21. Since the data were found to be normally distributed (p > 0.05 by KolmogorovSmirnov test), Pearson correlation was employed to determine the correlation between the subscales of BM DASS-21. The Pearson correlation was also used to determine the correlation between BM DASS-21 subscales and demographic variables. The p values of less than 0.05 were considered statistically significant. Intraclass correlation (ICC) with a twoway mixed effects and absolute agreement type was employed to determine the test-retest reliability of BM DASS-21. An ICC value of less than 0.40 is considered poor, 0.40-0.59 as fair, 0.60-0.74 and 0.75-1.00 as excellent (Cicchetti, 1994) . All data analyses were conducted with the Social Statistical Package for the Social Sciences (SPSS) software version 20 (SPSS Inc., Chicago, IL). Table 1 , of 28 subjects, 46% of them reported to have tinnitus for less than a year, 36% with tinnitus for less than 5 years and 18% with tinnitus for more than 5 years. Most of the subjects (68%, n = 19) worked as housewives, teachers or nurses, in which no exposure to occupational noise was reported. The remaining 9 subjects had history of noise exposure during their working hours. Their occupation was safety officer in oil and gas factory (n = 1), heavy machine controller (n = 1), car mechanic (n = 1), policemen (n = 3), army (n = 1), vocational teacher (n = 1) and forest officer (n = 1). In terms of tinnitus lateralization, slightly more than half of the participants (53%) reported to have tinnitus in the left ear. Sound intolerance problems were reported in only 5%-6% of the subjects (Table 1) .
Results
As revealed in
Generally, the reliability analyses found the BM DASS-21 to have good internal consistency. The Cronbach's alpha (α) values were 0.92, 0.79 and 0.87 for Depression, Anxiety and Stress subscales, respectively. The overall Cronbach's alpha for BM DASS-21 was 0.95. As shown in Table  2 , the correlation analysis revealed strong positive correlations between the subscales (r > 0.7, p < 0.05), implying good internal reliability of BM DASS-21. Table 3 shows the correlation results when age, tinnitus duration and tinnitus loudness were compared with the BM DASS-21 subscales. As revealed, a negative but significant correlation was found between age and Stress subscale of BM DASS-21 (r = -0.39, p < 0.05). That is, when the age increased, the stress level decreased. No such pattern was found for the other two subscales (p > 0.05). On the other hand, the tinnitus duration had no association with the psychological symptoms (p > 0.05). The loudness of tinnitus was positively correlated only with Anxiety subscale of BM DASS-21 (r = 0.39, p < 0.05). In this regard, when the tinnitus became louder, subjects would feel more anxious. The intraclass correlation analysis revealed excellent test-retest reproducibility between the two sessions. Specifically, the ICC values were 0.78, 0.88 and 0.77 for Depression, Anxiety and Stress subscales, respectively.
Discussion
An instrument is said to be reliable if it produces stable and consistent results (Bradley, 1994) . In the present study, the reliability of BM DASS-21 was determined by assessing its internal consistency and test-retest stability. In general, to achieve acceptable internal consistency, the Cronbach's alpha of an instrument should be at least 0.70 (Bradley, 1994) . As shown by the high alpha values, the BM DASS-21 was found to have good internal consistency when assessing psychological symptoms of subjects with tinnitus. It is worth noting that the Cronbach's alpha values obtained in the present study are slightly higher compared to the previous studies on BM DASS-21 (Ramli et al., 2007 (Ramli et al., , 2009 ). This discrepancy is possibly due to the methodological differences between the studies (i.e. different sample sizes and different types of subjects tested).
The internal consistency of BM DASS-21 was further tested by measuring the correlations between its subscales. As revealed, strong and significant correlations were found between the subscales implying good internal consistency of BM DASS-21. In line with the previous study outcomes, these results also showed that individuals with tinnitus tend to have depression, anxiety and stress symptoms (Gomaa et al., 2014) . It is however uncertain whether these psychological symptoms are caused by the tinnitus or they are in fact the pre-existing conditions (before the tinnitus becomes annoying). It is worth noting that the tinnitus may not only contribute to depression and anxiety problems, it can also affect other important aspects of life such as sleep quality and concentration (Tyler and Baker, 1983; Scott and Lindberg, 2000; Henry et al., 2005) . In a study by Scott and Lindberg (2000) , the psychological symptoms between two groups of patients with tinnitus (i.e. the help-seeking group and non-help-seeking group) were compared. Relative to the non-help-seeking group, sleep and concentration problems were more significant in the help-seeking group.
The present study also found that the age was negatively correlated with the stress level. In this respect, when the age of tinnitus sufferers increases, the related psychological symptom and the impact of tinnitus to their general well-being would decrease. In line with this, it was reported that the tinnitus prevalence peaked at the age of 40 to 49 years (21.7%) and continually reduced to 4.1% at the age of more than 80 years (Shargorodsky et al., 2010) . In this regard, older adults tend to accept tinnitus in a more positive way and their overall general health is also less affected (Nondahl et al., 2011) . Furthermore, tinnitus may not be the main concern as the majority of older adults have elevated hearing thresholds and significant hearing difficulties, in which the use of hearing amplification devices is required (Roberts et al., 2010) . Since hearing aids can be effective in reducing tinnitus severity, most of the older adults would be able to cope with their tinnitus and less likely to report it (Henry et al., 2017; Hodgson et al., 2017) .
The tinnitus perception can be affected by variables including tinnitus loudness (louder tinnitus is more disturbing), the pattern of tinnitus loudness (non-fluctuating tinnitus is more disturbing than fluctuating tinnitus), pre-existing psychological conditions and general health (Kennedy et al., 2004) . In the present study, the tinnitus loudness was significantly correlated with the anxiety level, which is sensible. In line with this, the loudness of tinnitus perception revealed significant correlations with tinnitus annoyance and depression (Meikle and Taylor-Walsh, 1984; Andersson, 2003; Hiller and Goebel, 2006; Wallhäußer-Franke et al., 2012) . Moreover, the tinnitus loudness was found to be strongly correlated with the tinnitus annoyance when measured at the frequency with the best hearing level (Andersson, 2003) .
The external reliability of BM DASS-21 was determined by assessing its test-retest reproducibility. As revealed, all three BM DASS-21 subscales were highly reliable when tested over time. The high temporal stability of DASS-21 has also been reported in other studies but not on participants with tinnitus (Timothy et al., 1997; Silva et al., 2016) . In a study by Silva et al. (2016) , the test-retest reproducibility of DASS-21 was assessed in non-clinical Brazilian adolescents (n = 25, aged between 10 and 19 years). The time interval between the first and second administration of DASS-21 was one week. The reported ICC values for Depression, Anxiety and Stress subscales were 0.86, 0.80 and 0.82, respectively. These values were slightly higher than that of the present study, which could be due to the methodological differences (i.e. age of participants, clinical vs. non clinical samples and different time interval between the two sessions). Due to its excellent external reliability, the BM DASS-21 can be a useful tool to assess the effectiveness of specific interventional strategies among patients with tinnitus in future studies.
The present study had several limitations worthy to be highlighted. Firstly, the sample size was relatively small (n = 28) and more favorable outcomes might be obtained if more eligible subjects could be recruited. Nevertheless, it is worth noting that with the current sample size, the desired study outcomes have been in fact achieved. Secondly, this study did not compare the BM DASS-21 performance with other psychological instrument, and hence its concurrent validity was not determined. This can be the focus of future research on BM DASS-21, particularly when assessing participants with tinnitus.
Conclusion
Psychological symptoms are common in patients with tinnitus, in which psychological assessments and management can be clinically useful. As revealed by the robust internal consistency and excellent external reliability, the BM DASS-21 was found to be reliable in assessing psychological symptoms among Malay subjects with tinnitus. The psychological symptom (as represented by BM DASS-21 subscales) is also significantly correlated with age and tinnitus loudness. Based on its robust psychometric property, the BM DASS-21 can be conveniently used by mental and non-mental health practitioners in Malaysia to document psychological symptoms among Malay patients with tinnitus. As such, those with serious psychological disturbances (as revealed by the BM DASS-21 scores) can be referred to appropriate medical professionals to avoid further negative consequences of tinnitus.
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